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Abstract 
T he food  hab i ts of  Stenelmi s sexl ineata , Stenelmi s 
vittipenni s , S t enelmis crenata , and larval Stenelmis were 
studi e d  in Pol e cat and Ril ey Cre eks , Col e s  C ounty , I ll inoi s .  
Roc k Scrapings we re taken and c ompare d with the gut analyses 
of  the  larval and adult b e e tl e s .  The se b e e tl e s  we re found to 
be  scraper/c oll e c tors and de tri tivore/h erbivore s ,  generall y 
sc raping surface s of roc ks . De tri tus ,  gre en_algae , and diatoms 
we re found to b e  the majo r  c ategori e s  pre s ent in both the roc k  
scrapings and the gut analys e s . The c ellular c ontents of  
diatoms  ( chl oroplasts  and othe r cytoplasmic inc lusions ) were 
dige sted  by the b e e tl e s . No  c onclusi ons regarding fe eding 
prefe renc e s  are made , although i t  was noted that gre en algae 
make up a di sproportionately large percentage of the die t .  Thi s 
may indi cate some selec tive fe e ding or that mic rohabitats in 
which the gre en algae are abundant are pre ferred . 
No evidenc e of  re sourc e parti ti oning was found on the 
basis of fo od type . H owever , re sourc e parti ti oning may b e  
ac c ompl i sh e d  b y  o ther means , many o f  which are enumerate d by 
Seagl e ( 1 9 7 9 ) . 
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Introduct i on 
The Elmi dae c ompri s e  an important c omponent of  many 
l otic  hab i tat s ;  the se  b e e tl e s  have al s o  b e en sugge ste d  t o  
be indicat ors  of  water qual ity . E c ol ogic al studie s  of  the se  
be etl e s  and other aquatic populat i ons will help  e xplain the 
structure of  aquatic e c osystems . C ummins ( 19 7 3 ) state s 
that , "Trophic  relat i onships of aquatic  invertebrate s  have 
b e en the sub je c t of inve stigati ons by aquat�c ec ol ogists  
for s ome time . The  importanc e of such studie s stems  from 
the ne e d  for a basic understanding of the c ompl e x  interac t i ons 
of aquatic organi sms . The formulati on of proper management or 
rehab il i tati on of aquat ic e c o sy stems i s  dependent on the 
understanding of the s e  aquatic  sy stem s . "  Extensive discus s i on 
of  the importanc e of  trophic studie s i s  found in Cummins ( 19 7 3 ) . 
. 
The primary purpose  of  the pre s ent study was to  de scribe  
the  foods  inge sted  by  larval and adul t  S tenelmi s spp . Three  
s pe c i e s  of adul t be etl e s  (� se xl ineata , � vittipenni s ,  and 
� crenata ) were i dentifi e d  and studi e d; larvae were identifi e d  
only t o  genus . Part of thi s  study was de s igne d to  de termine 
whether the se  b e e tl e s  are ge oeral i st s , which fe ed  on whatever 
is availabl e ,  or if they are sel e c tive or re s tric tive in 
the ir fe eding hab i t s . C ummins ( 1 9 7 3) de fine s sel ec tive and 
re stric tive fe e ding as foll ows : 
Sel e c t ive fe eding involve s the r.::jec t i on of some of 
the availabl e food items ;  re s trictive fe eding involve s 
a mechanic al , physical , or chemic al inc apab il j  :·y of 
inge sting ( or dige sting ) c ertain food items  availabl e 
in the environment . In many case s it  i s  diffic ul t , 
i f  not impossibl e , to  dist ingui sh betwe en selec tive 
fe eding and physical ( or c hemical )  re s tri cti ons that 
1 
preve nt the intake of  al l apparently available food 
material s ,  or be twe en s el e c tive fe e ding and mic ro ­
hab i  tat s e l e c ti on . 
The te rm s el ec tive fe e ding ( or food pre ferenc e) will 
be use d  here  wi th out di stingui shi r.g "true " sel ec tive or 
pre ferential fe e ding behavi or from re s tric tive fe eding 
as d e fined abo ve . 
A sec o nd portio n  of  this s tudy was an attempt to as s e s s  
the abil i ty o f  the s e  b e e tl e s  to  util i ze the food value 
pre s ent i �  the di atoms ,  which  they inge st . Diatoms  wi th 
and wi thout chl oroplasts  were c ounte d  in rock scrapings and 
2 
in gut c ontents . A c ompari son of  the s e  two value s woul d de termine 
whe ther  the se  b e e tl e s  dig e s t  the c ontents of the diatoms . 
Kurtak (1979) suggests  that di atoms may b e  digested  e i th er 
entirely or partially by blackfly larvae . T he degre e  o f  
dig e s t i on depended  upon the time the diatom remained i n  the 
dig e stive trac t ;  the l onger the durat ion in the gut the more 
c ompl e te the dige s t i o n. Kurtak noted that the no rmal time 
s pent in the gut in nature may not be suffi c i ently l ong 
enough to al�ow complete digestion to occur. 
The final que sti on c onsidered in thi s s tudy was re sourc e 
parti ti o ning . G au s e Ls the ory o f  c ompe ti tive exclusi on 
c o nc lude s that no two sympatri c spe c i e s  can s uc c e ssfully 
c ompe te for a singl e  l imi ting r e s o urc e without s ome important 
di fferenc e in requirements . Therefore , a si tuati on in whi ch 
there are thre e or  even two spe c i e s  o f  Elmi dae in the same 
riffl e  woul d  indi c ate s ome type o f  re sourc e parti tioning . 
Thre e major c ategor i e s  ( spatial , temporal , and trophic ) 
we re s aid  by S e agl e ( 1 979 ) to b e  important i n  re s ourc e 
parti t i oni ng i n  aquatic  e c osystem s . Seagle further s tate s 
that "s imil ar sympatric  c onge ners may differ i n  food habits  
but u sually al s o  di ffer i n  some spati al or temporal aspe c t  
as well . "  He  s ugge ste d a mul ti dimens i o nal model for 
Opt i o servus t rivittatus , .  � crenata ,  and�� taking into 
ac c ount all t hre e major strateg i e s  for re s o urc e partiti oning . 
Seagl e s uggests , however ,  that spatial differe nc e s  are most  
important i n  the c oe xsi ste nc e  of the  spec i e s  he  enc ountered;  
trophic  and temporal differenc e s  play an important but 
sec ondary rol e . He  al s o  sugge sts  that particl e s i z e  is  of 
pos s ibl e importanc e  in trophic part i t i o ni ng . 
Previ ous studi e s  o n  the fe e ding habits  of the family 
Elmi dae and the  genus Ste nelm i s  range from general i z ati ons 
bas e d  on gro s s  ob servati ons to  more spec ific studie s  based  
on de tail ed  observat i ons . An e arly ac c ount by Bl atchl ey 
( 19 1 0 ) state s t hat the s e  b e e tl e s  fe ed  on dec ompos ing matter 
in the wat e r, "thus forming one of  nature's puri fying 
systems . "  T h i s  stateme nt was bas e d  on general ob servati ons 
of  the  hab i tat and be havi or of b e e tl e s  in the family Elmidae . 
However ,  e arly ob servati o ns were not l imite d to  the  family 
level . W e s t  ( 1929 ) reported that Macronychua.glabr.atus.::_ 
fe eds  on dec ompos i ng ,  waterl ogge d wood and the nutri ents 
it c ontai ns . S anderson ( 1 9 38 ) sugge sts  that Ste nelm i s  spp . 
f� ed  mai nly on al gae : "! have ob serve d the  adul ts of� 
quadrimac ul ata fe eding upon algae in marl i ncrustati ons . 
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Spec imens taken from a stre am and brought into the l ab or atory 
with  dead l e ave s and stone s were found to  graz e over both  
surfac e s . If rocks were not pre s ent , they proc e eded to  
feed  upo n  the debri s  on one another . "  Other workers state 
that b oth larvae and adul t s  fe e d  upon algae , mos s , marl 
incrus tat i ons,  detritus , and s ome roots  of l arger pl ants 
(Le ech and Chandl er , 1956 ;  E dmonds on , 1 959 ;  Dill on and Dill on , 
1961; Brown, 1 9 7 2 ; Pe nnak , 1 978 ) .  
Most  of  the works menti one d ab ove are general , and 
usually deal with fe eding h ab i t s  at the family l evel . 
Studi e s  whi ch deal with elmi ds at the generic or spec i fic  
l evel are fewer and are primarily c onc erne d wi th trophi c  
rel ati onships within th e c ommunity . Koslucher and Mins hall 
(1973), for e xampl e ,  stud i e d  the food habits  of  s ome benthic  
invertebrate s  of  a c ool - de s ert stre am in  Idah o and stated  that , 
"Of the herb ivore s studi e d  all s e eme d to fe e d ,  in the main , 
on detritus and algae ;  in general the invertebrates  studi e d  
were opportunists  and fe d in pr oporti on t o  the foods pre sent . " · 
Thi s observati on agree s  wi th C ummins '  ( 1 97 3 ) vi ew that, in the 
main , herb ivorous invertebrat e s  are food general i sts . One 
" 
of the spec i e s  s tudi e d  in s om e  de tail by Kosl ucher and 
Minsh all ( 1 9 7 3 ) was the elmid O pt i o servus divergens . T hirty ­
six larvae were found to  e at de tri tus ( 8 3 . 6%) and di atoms 
(16. 4%). C hapman and Demory ( 1 9 63 )  report th at adul t and 
larval o. guadrimac ul atus depend h e avily upon algae , and,  
of the se , chi e fly upon diatoms . S i x  adul ts  were found t o  
have 6 5 %  algae and 3 6%  detri tus i n  the ir dige stive trac ts . 
.4 
The l arvae e xami ne d  duri ng two sampl i ng peri o ds c ontai ne d  
90% algae and 1 0%  detri tus ( 1 0 l arvae e xami ne d )  and 1 00% 
algae (one l arva e xami ne d) . 
T he foo d  hab i t s  of S t e ne lm i s  beameri were studi e d  as 
part of an e xt e ns ive i nve stigati on  of trophic rel ati onships 
i n  a woo dland str e am  e c o system ( C offman 1 9 67 ) ;  s everal sub ­
se quent works c ite  s ome o f  the fi ndi ngs from thi s  study 
( C umm i ns , C offman ,  and W uycheck , 1 9 7 1 ; Merri tt and Cummins , 
1 9 78 ) . C ummi ns ( 19 7 3 ) summari z e d  the s e  re sul t s  in h i s  
paper deal i ng w i t h  the trophic relati o nships o f  aquatic  
i ns e c t s . B oth adul ts  a nd larvae  were analyz e d  and the 
re sul t s  were e xpre s s e d  as a perc e nt c ompos ition  of the gut 
c ontents i n  three  food c ategori e s  ( algae , de tri tus , and 
animal ) ,  as follows : algae , 7 1 . 3% ; de tri tus , 7 . 2 % , animal , 
2 1 . 5% .  A dul t� b e ameri guts were found to  have 59 · 4%  algae 
and 40. 6% detri tus . C ummi ns ( 197 3 ) als o  formulate d  a general 
c l as s i ficati o n  of fe edi ng mechani sms  and food c ategori e s  for 
aquati c  i ns e c t s  as foll ows : ( 1 )  shre dders- -vascular plant 
material ; ( 2 ) c oll ec tors- - detri tus particl e s; ( 3 )  scrapers- ­
attache d  algae ; ( 4) pre dators- -l ive prey . W i th thi s  clas s ­
ific at i o n  s c h em e , the Elmi dae and� beameri spec ifically 
are cl as si fi e d  as c ollec tors and scrapers ( C ummi ns , 1 9 7 3 ;  
Merritt  and C ummi ns , 1978 ) .  
Ano ther spec i e s  of Ste nelmi s  was studi e d  by L e sage  an d 
Harpe r  ( 1 9 7 6 ) . s. cre nata l arvae were found to  e at 90% 
de tri tus and 1 0 %  diatom s  ( primari ly Navicul a  and S ynedra ) .  
Simil ar foo ds were found for� beameri by C offman ( 1 9 67 ) 
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but a marke d  di fferenc e in the perc entage s for the se food 
c ategorie s was found . 
Other elmid  spec i e s  studie d  by L e sage and Harper ( 1 97 6 )  
we re a s  foll ows : O pti o servus ampliatus , 5 0 %  de tri tus and 
50% diatoms ;  Promore sia tardell a, JO % detri tus and 7 0 %  
di at oms ;  Ouil imnius latrusculus , 9 0 %  detri tus and 1 0 %  diat oms ;  
Macronychus gl abratus , primarily water- s oake d  wood . 
N one of the publ i shed  stud i e s  de tail s the spe c i fic  
type s or quanti ty of  food i tems inge ste d  by·elmi ds . The 
pre s ent study i s  an attempt to  report the spe c i fic  type s 
of  food inge sted  by the se  b e e tl e s  in a more c ompl e te manner . 
Seagl e ( 1 9 7 9 ) e xamined thre e spec i e s  of ri ffl e  b e e tl e s . 
S .  c renata adul ts  ate 7 7 . 1 % detritus , 22 . 5 % gre en algae , 
and 0 .4% diatom s . Larval s. crenata ate 74 . 9 %  de tri tus , 
19. 9% green algae , and 5 . 2 % diatoms . Adul t  Opti oservus 
trivittatus c onsume d  7 4 . 6%  de tri tus , 2 J . 8 %  gre en algae , and 
1 . 5% diatoms ;  l arvae ate 68 . J% de tri tus , 28 . 9 %  gre en algae , 
and 2 . 7 % diatom s . s. mera adul ts  c onsumed 79 . 2 % detri tus , 
8 . 7% gre en algae , and 1 1 . 6% diatoms , whil e larval � mera 
ate 9 3 . 1 % de tritus , 4 . 7 % gre en algae , and 1 . 5 % diatoms . 
Seagl e al s o  stat e s  that "an insignificant porti on of the ir 
diet s  was c omposed  of blue -gre en algae and animal part s , "  
but no detail s regarding the perc entage s the se  c ategori e s  
c ompri se  are given . Seagl e state s that re s ourc e parti tior:.ing 
at the trophic l evel may be  based  on particle  s i z e  rather than 
on the typ of food eaten . 
S e agl s ( 1 9 7 9) paper i s  by  far the most  ec ol ogically-
6 
ori ente d  elmid work to date . · H owever neith e r  Seagl e 's paper 
nor any other work known to the wri ter has attempted to 
compare the foods present in the environment wi th the 
foods i Pge sted  by the s e  b e e tl e s . 
7 
Study Are a  
B e etl e s  were obtained from riffl e s  i n  Pol ec at and Ril ey 
Cre ek s  in C ol e s  C ounty,  Illinoi s .  
Durham and Whi tl ey ( 1 9 7 1 )  stated  that ,  "Pol ecat Cre ek 
has i ts origin in Edgar County and fl ows we stward through 
C o le s  C ounty ul timately emptying into the Embarras R iver . 
Se veral reache s  of  the c re ek have b e en extensively dredged;  
one such area  near Ashmore has be en sl owed and wi dene d due 
to gravel pit  operati ons . For the mo s t  part , e xc ept possib le 
septic drainage from Ashmore , thi s  stream i s  c onsidered clean ,  
wit h  a wide  vari e ty of  aquatic organi sms . "  An average width 
of  4. 9m and an average gradi ent of 1 . 54m/km were reported  
·for thi s  cre ek by H orner ( 1 97 1 ) .  The riffl e  chosen for 
coll e c ting i s  l oc ate d  approximately 7 5 me ters downstream 
from a bridge l o cate d  in the NWi of  Sec . 1 0 ,  T '12th R 10E , CG ol e s  
C ounty ,  I ll inoi s .  The sub s trate in thi s  riffl e  c onsi sts 
mainl y of sand , gravel , slate , and s ome l arge r rocks . 
R il e y  C reek  i s  a small third- order stream which empti e s  
into Kic kapoo  Cre ek . An average width of  5 . 08m and a 
gradi ent which  averages  1 . 07m/km charac teri z e  th i s  stream 
(Horner 1 97 1 ) .  The  primary riffl e  sampled  i s  l ocated in 
the NWi of S e c . 1 6 ,  T 1 2N , R 9E and approximately 15 5m upstream 
from the bri dge crossing the cre ek at thi s  point . The 
substrate in the riffl e s  h ere is c omposed  mainl y of sand 
and c oarse  gravel ; some l arge rocks ar e al s o  found . B e e tl e s  
and availabl e food sampl e s  were taken mainly from the ri ffl e 
de scri be d  above ; on several oc cas i o ns , however , sampl ing 
'., ; , 
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was done at riffl e s  downstream from the primary riffle . 
Material s and Me thods 
Fi eld Me thods  
Larval and adult spec imens of Stenelmi s spp . were taken 
from r i ffl e s  in Pol ecat and R il e y  Cre eks , Col e s  C ounty, 
Il linoi s . Sampling was done over a peri od of six month s 
from 27 June 1 98 0  through 2 3 De c emb er 1 98 0 . At  l east two 
sample s were taken each month , one from eac h cre ek; a total 
of fourte en sampl e s  were taken . 
C ol le c t i ons of b e e tl e s  wer e made b y  using a Surber­
swift water sampl er and by hand-picking spec imens from rocks . 
Spe c imens were plac ed  in Ac i d-Lugol's soluti on :  1 part i odine , 
2 parts  potassium i odide , 2 0  parts water , and 2 parts glac ial 
ac etic  ac i d . R egurgi tati on was not ob served in the s hort 
period of  time , usuall y le s s  than 3 h ours , re quired to  travel 
from the fi eld to  the lab oratory .  During the summer c ollec ti on 
peri od , the spec imens were kept on i c e  until di s s e c te d  in the 
laboratory .  
In order to  e s timate availabl e food , the surfac e s  of  
. 
rocks from each o f  the riffl e s  were scraped into distill e d  
water and pre served  wi th A c i d-L ugol's s olution . An approximate 
attempt was made t o  scrape  a c onstant total surfac e area for 
each sampl e . Sampl e s  were store6  in the dark at 4-8° C f0r 
later anal ys is . 
Laboratory Meth ods  
Rock scrapings were  analyz e d  by means of the membrane -
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fil te r  techni que modifi e d  from McNabb ( 19 60 ) .  A s ub - sampl e  
' 
of variabl e  s i z e  was diluted  to  2 5ml to  prevent cl ogging of 
the fil te r .  The 25ml sampl e was then agitate d  and · 
fil te re d  through a gridde d 47 mm ( jiame ter) Mil lipore fil t3r 
di sk, type HAWG , with a p ore si z e  o f  o . 45 mi crometers . The 
fil te rs we re all owed to dry overnight . A rec tangular porti on 
of the filter was then c ut to  fi t onto a 3x1 inch sl i de to  
which l ow vi s c o s i ty i mmer s i on oil had previ ousl y b e en added . 
A small additi onal amount of immer s i on oil was then added  to 
the top of the filter  rec tangl e b e fore plac i ng the c oversl ip 
over i t .  
Adul ts and l arvae were i dentifi e d  to  spe c i e s  or genus , 
re spe cti:vel y ,  b y  the use of  Brown's i dentification manual 
of the Dryopoidea  ( 1 97 2 ) . 
The intac t dig e stive trac t s  of b oth adul ts  and l arvae 
were removed by first  cutting the extreme posteri or portion 
of the abdomen . Then grasping the head with a pair of s el f-
cl o sing microdi s s e c ting forc eps , and the pronotum wi th 
another pair of forceps, the digestive tract was pulle d 
from the b ody c avity intac t .  If the dige s ti ve trac t was 
broken, the s pe c imen was discarde d . 
The gut c ontents for each taxonomic group were pool ed . 
The sampl e was vigorousl y agi tated b e fore fil tering and the 
enti re sampl e was filtered  in the same manner as  the rock 
scrapings . Thi s  techni que is modifi e d  from that of McNabb 
(1960) and has b e en used  b y  several r e searchers  for quan-
titative anal ys e s  of  gut c ontents of aquatic  inse c t s  
10 
(Mec om and C ummins , 19 64; C ofi'man , C ummins , and Wuycheck , 
1971; Koslucher and Minshall , 19 7 J ;  Hall and Pritchard , 1 9 75 ) . 
Brown ( 19 61 ) revi ews several me th ods  of gut c ontent analys e s . 
Eac h  slide  ( rock scrapings or gut c ontents ) was exami ned 
unde r  oil immersi on ( 1 0 00x) , and algae , detritus , e tc . were 
counted  on a "per strip'' basi s . A s trip i s  define d  h ere as  
the h o ri zontal microsc opic fi el d of vi ew b e twe en two gri d  
markings on the fil ter di sk at  1 000x . Strips were c ounted  
unti l  e i ther J O  s trips or  JOO organi sms  were c ounted  on 
eac h s li de . 
All diatoms were identi fi e d  to  genus . All oth er organi sms 
were i dent i fi e d  to the l owe s t  possibl e taxonomic category .  
Diatom s  and other  algae were identi fi e d  with the aid of the 
foll owing : Smi t h  ( 1950 ); Pre sc ott ( 1 9 62 ); T iffany and 
Britton ( 1 9 5 1 ) ;  Patrick and R e i mer ( 1 9 66 , 1 97 5 ) ;  W eber ( 19 7 1 ) ;  
Collins and Kal insky ( 19 7 7 ) . 
T emperature data for the entire s ampl ing peri od are 
repr e s ente d in Figure 1 and Figure 2 . 
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R e sul t s  
Tables 1 -5 pre sent the raw data c oll ec te d  during thi s 
study.  Each of  thes e  tabl e s  i s  divid e d  into  s even major 
c ategori es ,  as  follows : B ac illariophyc ophyta ( di atoms ) , 
Chloroph yc ophyta ( gre en algae) , Ph ytoflagellate s ,  Chryso­
phyc ophyta ( gol den-brown algae) , C yanochloranta ( blue-gre en 
algae ) , Mi sc ellaneous  ( hydra the cae, poll en, and testicate 
protozoans ) , and de tritu s .  
Several subgroups unde r  the ab ove headings should b e  
defined h ere to  clarify the ir meaning . W i thin the C hl oro­
phyc oph yta are two c ategori e s  repr e senting uni dentifi e d  
unic ellular gre en algae, c oc c oids  and groupe d  c oc c oids . 
Coc c o i d s  are uni c ellular gre en algae which are i s o late d 
from s imilar c ell s . The term g,:oupe d  c occoi ds refers to 
more than one gre en algal c ell in a s omewhat l o o s e  aggregati on . 
Under the h eading Chrys o ph ycophyta i s  the subheading sarc inoid 
Chrys oph yc eae . Thi s grouping refers to golden-brown algal 
c e ll s  in a packe t-l i �e arrangement .  
In order to  give s ome indic ati on of  relative abundanc e 
in each sampl e the number of  s trips per sli d e ,  number of 
foo d  i t ems  per sl ide, and number of indivi dual organi sms 
per  sl i de ( larvae or adul t b e e tl e s ) are pre s e nted  in Tabl e s  
1-5· Thi s informati on i s  repeated  in the c ontinuati on o f  
eac h of  the se tabl es for e a s e  of  compari son. 
Referer,ce to Tab le s  1-5 and 6-10 shows that several 
groups of , .  :1 i terns c ompri s ed a c onsistentl y high proporti c?. 
in both th ·· ,-:ock scrapings and the o;.._, 3.nalys es . Six diatom 
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gene ra were found to  c ompri s e .the highe st  relati ve perc entage 
of diatoms  on the rocks and wi thin the guts - o f-the be e tl e s, 
Amorpha, C o c c onei s ,  C ycl otella, G omphonema, Navicula , and 
Ni tzschia.  Of the s e  genera, Navicula and Nitzschia we re ,  
i n  mos t  c a s e s ,  the m o s t  c o mmon diatoms enc ountered on the 
rocks and in the gut analy s e s . 
Wi thin the Chl orophyc ophyta, three  group s c onsi s tantly 
c ompri sed  an important perc entage of  the gut c ontents and 
rock sc raping s . Uni c el lular c o c c oi ds and groupe d  c oc c oids  
made up the large st  perc entage of  the gre en algae both on 
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the  rocks and in the gut analys e s ;  however, the unic ellular 
c oc c oi d s  and groupe d  c oc c o i ds were found i n  greater numb ers 
wi thin the guts than on the roc ks . Memb ers  of the Ul otrichal e s  
( fi lamentous  gre en algae ) were found t o  c ompri s e  a small er 
perc entage o f  the gre en algae on racks and in gut c ontents , but, 
a s  b e for e ,  a greater perc entage of the fil amentous gre en algae 
oc curred  in the gut c ontents than on the rocks . 
The  Chry sophyc ophyta were represented on the rocks 
primarily by sarcinoid Chrysophyceae. Within the gut contents 
of both larvae and adul t be e tl e s , s arc inoi d Chrysophyc eae and 
Dinobryon-l ike organi sms were repre s ented . 
T h e  Cyanochl oronta fluc tuated  wi dely during the sampl ing 
peri od . Anabaena-l ike algae ac c ounted for a very small 
perc entage o f  the  organi sms pre s ent on the rocks . H owever, 
the  C'"re_ :111 p e rc entage of Anabaena-l ike  organi sms  in the 
gut analyse s  wa;� hi :"h in s ome c a s e s ,  a s ituati on which may 
be due to fragrr>:-:1tati on o f  the trichome s during masticati on, 
14 
during the fil tration technique ,  or b oth . 
Tables 1 1  and 1 2 pre sent the mean perc entage s of  each of 
the major food groups found on the rocks and in the b e e tl e  guts . 
Tab le 12 give s thi s  informati on �or both cre eks;  Tabl e 1 1  
separate s the re sults  for each cre ek . Detri tus and diatoms 
make up a c onsi s tentl y high perc entage on the rocks and wi thin 
the guts . The perc entage of gre en algae i s  c onsi stentiy 
high in the gut s ,  but l ower in the rock scrapings . Th e s e  
thre e c ategori e s ,  d e tri tus ,  B ac i llari ophyc oph yta, and 
Chlorophyc ophyta, c ompri se  the major fo od c ategori e s  of  
the rock scraping s and the gut c ontents . 
A one -way anal ysi s  of  vari anc e ( ANOVA ) was performe d  
on e ach  majo r c ate gory for each cre ek,  both s eparately  and 
combined ( data from Tabl e s  6- 1 0) .  The s e  te sts  were done in 
order to asc ertain whe ther any signifi c ant di fferenc e s  exi sted  
in the data to  indicate fe e ding pre ferenc e s  or  re sourc e 
parti ti oning . All perc entage data were first  transforme d  to 
the i r  arc s ine equival ent . Thi s transformati on was done so  
that stati stical c ompari s ons c oul d  b e  made . The  re sul ting 
F value s are found in Tabl e 1 3 .  C onsi stentl y signi fi c ant 
• 
di fferenc e s  at the p<0 . 05 l evel were s e en for the diatoms 
and gre en algae . Other signifi c ant di fferenc e s  were 
found for individual stre ams . 
A Student-N e wman Keul s ( SNK ) te s t  was run for each  
signi ficant F value in  Table 1 3 .  S okal and R ohl f ( 19 69 ) 
de fine thi s  proc e dure as foll ows:  "Student- Ne wman K eul s 
is an e xampl e o f  a s tepwi s e  method  using the range as the 
stat i st ic t o  measure differenc e s  among means. "  The S NK  
will then c ompare the means ( ranked  i n  asc ending order ) 
and determine where the s ignific �nt differenc e s  occur for 
significant F val ue s  shown by the ANO VA tests  ( Table 1 4) .  
Di ffe renc e s  shown by Tabl e 1 4 are primarily b e twe en 
the rock s c �apings and the gut c ontents of the b e e tl e s ;  in 
only one case  i s  any differenc e s e en b e tween the food hab i ts 
of the b e e tl e s . Larvae were found to  have taken greater  
amounts of diatom s  than � vittipenni s in P ol e c at cre ek . 
As shown by Tabl e 1 4  many of  the differenc es s e en for each 
c reek al one were differenc e s  b e tween one or two means and 
did not  carry over when b oth cre eks were  c omb ined . 
In most  instance s  larval and adul t b e e tl e s  were found 
to have fewer diatoms in the gut analys e s  than were found on 
the rocks . Only the gut c ontents of  larvae in P ol ecat cre ek 
were found not to b e .different from the rock scrapings . In  
mos t  c a s e s  the perc entages of gre en algae were found to  
be differen� when c omparing the rock scrapings to  the gut 
c ontents of the b e e tl e s .  The b e e tl e s  were found to  have 
c onsume d a greater amount of gre en algae than was found on 
the rocks . I n  Pol ecat cre ek the amount of gre en algae in 
· gut c ontents of adul t � vittipenni s and larvae were found 
not to differ from the amount of gre en algae on the rocks . 
In R i ley cre ek the amount of  gre en algae in the gut c ontents 
of� vittipe nni s  were found not t o  differ from the amount 
of  gre en algae ob served from the rock scrapings . W he n  
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data from �oth s tre ams were c omb ined �  vi tti penni s and 
Stenelmi s l arvae were found to  c ontain signifi c antl y greater 
amounts of  gre en algae than were found in rock scrapings . 
Comparison of  the perc entage s of intac t diatoms wi th 
those in which the chloroplasts  were lacking showed rock 
sc rapings and gut c ontents wi th mean perc entage s of diatoms  
wi thout chloroplasts  of  9. 8 %  and 47 . 6% re spec tive ly. T he s e  
valu e s  are signific antly di ffe rent a t  t he p<0 . 0 1 l evel . 
• 
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Di scus s i on 
From the data c oll e c t e d  here , S �  s exl ineata, � vi tt i penni s 
S. c renata , and larval Stenel mi s  spp . c an be  clas sifi e d  as  
scrapers and c oll e c tors  acc ording to  the clas s i fi c ati on of 
t rophic niche s as  proposed  by C ummins (19 7 J ) .  Further,  
t he fe eding hab i t s  observe d during thi s  study indicate that 
the se b e e tl e s  are detritovore/herbivore s,  which generally 
graze the surfac e s  of rocks . The se  c oncl us i ons support 
other inve stigators '  assumpti ons and c onclusi ons . 
Pre ferential or sel e c t ive fe eding was not unequi voc ally 
demonstrated . The amounts of gre en algae in the gut c ontents 
were significantly greater  than the amounts found on the rocks . 
Thi s  differenc e c oul d indic ate several things . One possibl ity 
i s  that the se b e e tl e s  show an ac tual pre ferenc e for gre en algae . 
A sec ond possib il ity  i s  that the se be etl e s  are showing a 
preferenc e for fe eding areas  or mic rohabitat sel e c t i on .  The 
se lecti on of  microhabitat where gre en algae are abundant woul d 
show an apparent pre ferenc e for gre en algae e ven i f  the b e e tl e s  
were generally sc raping rock surfac e s . The sel ec tion of 
microhabi tat may , h owever , be influenc e d  by the type s of food 
pre sent and , there fore , gre en algae may be  sel ec te d  for in th i s  
manne r. I t  i s  l i kely that the mechani s m  at work here i s  a 
c ombinati on of fac t ors ( trophic  as well as others , such as 
substrate pre ferenc e ) which re sul ts in a l arger perc entage of 
gre en algae in the gut than that found in the rock  scrapings . 
The c ons i stently l ow perc entage of diatoms in the gut s 
as c ompare d t o  that found from the rock scrapings woul d at 
first indic ate  an avoidanc e o f  diatoms  b y  the se b e e tl e s . 
Howeve r, c onsiderati on of  the manner in whi ch the diatom 
counts were made  in thi s s tudy renders such a c onclusi on 
invali d .  From the c ompari sons of roc k  scrapings and gut 
analyse s  the perc entage of  diatoms wi thout chl orophyll from 
the roc k  scrapings was l e s s  than the perc entage o f  diatoms 
wi thout chl orophyll ( and-other c ytoplasmic inclus i ons ) in 
the gut anal ys e s . Therefore , i t  appear s  that the b e e tl e s  have 
the abil i ty t o  dige s t  the material found within the diatom 
frus tul e s . I f  the diatoms as sumed  to  have b e en dige s te d  are 
taken into ac c ount for the gut analys e s ,  the rock scrapings 
and the gut c ontents appear to b e  sub e qual.  
Seve ral signi fic ant di fferenc e s  were  found wi thin 
eac h  cre ek s eparately  but were not found to be c onsi s tent 
b e tween cre eks nor when data for b o th c re eks were c ombine d  
( Tab le 1 3) . A cutal fe e di ng pre ferenc e o r  fe eding area 
pre ferenc e ( mi c ro hab i tat sel ec tion ) may be  at work here . 
Also as  the differenc e s  which  are not c onsi stent for both 
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streams are found in Pol ecat  c r e ek and all thre e  spe c i e s  of Elmi dae 
in thi s  s tudy were pre s ent in the same riffl e  the p o s s i bil i ty 
of  increas e d  c ompetition may re sult in the differenc e s  s e en .  
T he wi de  variat i on in previ ousl y reporte d  gut c ontents  
make s c ompari sons wi th the s e  s tudi e s  difficul t .  In additi on, 
the lac k  of  e stimate s of availabl e fo od in the s e  earl i er 
studi e s  make s c ompari sons diffi cul t . H owever, s ome  c ompari s ons 
can b e  made . Cummins ( 19 7 3 ) reports adul t s .  b e ameri to 
contai n 59 . 4% algae and 40 . 6% d e tri tus ;  the se val ue s are 
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similar t o  those  found in thi s  study ( Tabl e  1 2) . The value s 
which Cummins found for larval §..:. b eameri were quite different 
from those  found for larval Stenelm i s  spp . in thi s inve stigat i on . 
Two previous studi e s  report significantl y different foods for 
S .  c renata . L e sage and Harper ( 1 97 6 ) report §..:. c renata larvae 
to have taken 9 0 %  detri tus and 1 0 %  diat oms . Seagl e ( 1 979 ) 
report s§..:. c renata larvae t o  c ontain 74 . 9 % detritus,  1 9 . 9 % 
gre en algae , and 5 . 2 % diat oms . Adult §..:. crenata were reported  
to c ontain 77 . 1 % detritus, 2 2 . 5 % gre en algae , and 0 . 4%  diatom s . 
In thi s  s t udy, §..:. crenata were fo und t o  have taken 57 . 5% 
detritus , 2 1 . 7 % gre en algae , 1 1 . 6% diatoms , and 9 . 2 % in other 
categori e s  c omb ine d .  Detritus was found t o  play a l e ss 
important part in the food hab i t s  of s. c renata in thi s  study 
than was found in the ab ove study and diatoms were found 
in gre ater  abundanc e than in Seagl e ' s work . 
Seagl e ( 1 979 ) c onc lude s that re s ourc e parti t i oning for 
t he thre e spe c i e s  of Elmidae he observe d i s  mul ti -dimens i onal 
( spatial , temporal , and trophic ) .  He  al s o  c onclude s that 
spatial strategi e s  are probabl y the most  important means by 
which the s e  beetl e s  partition re s ourc e s; he c onsidered 
trophic  and temporal partiti oning l e s s  important . No  indicat i on 
of re s ource  partiti oning for food type s was found i n  thi s  
s tudy . Seagl e sugge s ts that food part icl e s i ze may play an 
important rol e in re sourc e parti tioning for elmid  beetl e s . 
A di stinc t b ody s i ze differenc e fo r each  of the thre e spec i e s  
of b e e tl e s  stud i e d  by Seagl e has b e en shown by B r own ( 19 7 2 ) ; 
the re fore , Seagl e c onclude s that thi s  s i ze di fferenc e may 
transl ate  t o  a parti cl e  s i ze ·sel e c t i on for food items . 
No di s t inc t s i ze.groupings as  s e en by  Seagl e were report e d  
by B rown (1 972 ) for the spe c i e s  c onsi dered i n  thi s  study .  
Particl e s i ze c an not be  rul e d  out ,  however , and i s  most  
probabl y a means , in  at  l east s ome instanc e s , by  which 
re s ourc e parti ti oning may b e  ac c ompl i sh e d  b y  the s e  beetl e s . 
Future inve s tigati ons into fe eding habits  and re s ourc e 
partiti oning in the family Elmi dae sh oul d  take into ac c ount 
seve ral fac t ors ;  ( 1 )  Microhab i tat pre ferenc e ( 2 )  gross  
substrate  pre ference ( 3 ) positi on of the adul t and larval 
be etl e s  on rock s  and other substrate s ( 4 )  c ompari s on of 
particle  s i z e  of potentiall y availabl e  food and that inge sted . 
In c onclusion thi s  study· showe d Stenelmi s sexl i neata, 
Stenelm i s  vittipennis , Stenelmi s cre nata, and Stenelmi s 
larvae t o  b e  scrapers/c oll ec tors and de tritivor e s/herb ivore s ,  
and in  the main were general i st s . Gre en algae , h owever, were 
found in greater c oncentrati ons in the gut than on the rocks 
which  c oul d indicat e  e i ther pre fere ntial �·feedigg�or �patial 
mic rohab i tat pre ferenc e .  Diatoms were dige sted  by  the 
b e etl e s . N o  c ertain evidenc e was di sc overe d for re s ource 
partiti oning by fe e ding pre ferenc e s . 
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Food C ategory 6/27 
Detritus  56 . 2 
B ac ill ario-
phyc ophyta 35 . 1 
Chl orophyc ophyta 7 . 6 
Chry sophyc ophyta 0 . 3 
Cyanochl oronta o . o 
Phytoflagellate s o . 4 
Mi sc ellane ous o . 4 
Tabl e 6 .  Relative perc entage of foo d  i tems found in the rock 
( Perc entage is  base d on the scrapings for e ach sampl e date . 
number of time s th e food i tern appears  in eac h  sampl e ) •1 
Date of C oll ec ti on 
7/0 6  7/1 2 7/1 8 8/0 1  8/08 9/1 0 9/28 
58 . 6  52 . 8  . 66 . 2  50 . 4  7 2 . 0  55 . 0  7 2 . 8 
39 . 0  42 . 1  2 9 . 7  43 . 3 24 . 4  33 . 3 24 . 1  
2 . 0 4 , 3 3 . 4  5 . 3 3 . 1 3 , 7 2 . 3 
o . o o . o o . 4 o . o  0 . 3 7 . 6 0 . 3 
o . o  o . 4 o . o  o . o  o . o  0 . 3 o . o 
0 . 2  o . o  o . o  o . 4 0 . 1  o . o  0 . 1  
0 . 2  0 , ·4 0 . 3 o . 6  0 . 1  0 . 1  o . 4  
1 0/30 
57 . 8  
34 . 2  
6 . 2  
0 . 1 
o . o  
1 . 3 
o . 4  
1 1/02 1 1/2 3 1 1/2 6 
7 0 • 6 I 50 ' 5 ' 47 ' 3 
2 6 . 6  46 . 7 48 . 5 
1 . 9 2 . 7 3 . 5 
0 . 2 o . o  o . o 
0 . 2  o . o  o . o  
0 . 1  0 . 1  0 . 2  
o . 4 o . o  0 . 5 
1 2/22 1 2/2 3 
5 1 '. 6 55 , 4  
46 . J  42 . 5 
1 . 1 2 . 0 
0 . 2  o . o 
o . o o . o 
o . o o . o  
o . 8 0 . 1  
..::t 
C"l 
Tabl e 7 . R elative perc entage of gut c ont ent s for larval S t enelmi s spp . 
for each sm.mpl e date . ( Perc entage base d on number of time s 
the food i tern appear s  in the stomac h ) . 
Date of  C oll e c t i on 
Food C ategory 6/27 7/06 7/1 2  7/18 8/0 1 8/P8 9/1 0  9/28 1 0/30 1 1/02 . 1 1/2 .3 1 1/2 6 1 2/2 2 · 1 2/2 .3 
Detritus .38 . 0 48 . 6  41 . 7 50 . 1 44 . 9 64 . J  5 1 . 7 7 2 . 4  46 . 6  46 . J  J6 . 8  2 5 . 8  6 .3  . .3 42 . 6  
B ae illari o-
phyc ophyta 7 . 2 40 . 6  .37 ° 5  JJ . 4  J7 . o  1 8  . .3 J8 . 6  22  . .3 1 8 . 6  2 2 . 9  4 . 2 7 . 8  1 5 . 1 2 3 . 1  
Chl orophyc ophyta 29 . 5 6 . 8  17 . 6  1 1 . 4  1 5 . 8  5 . 4  6 . 8  .3 . 2 2 7 . 3 1 1 . 3 49 . 5  55 . 2  1 5 . 2  27 . 4  
Chrysophyc ophyta o . o  o . 6  1 . 6 0 · . 3 o . 4  2 . 3  1 . 1 o . 4 1 . 9 3 . 7 8 . 4 1 . 7 1 . .3 o . o  
Cyanochl oronta o . o o . o  o . o  2 . 2 0 . 2 o . 4 o . o  o . o  1 . 2 7 . 6  1 . 1  6 . 9 5 . 1 4 . 3 
Phytoflagellate s o . o  2 . 0 1 . 1 o . 6  1 . 2 o . 6  1 . 5 o . 4 2 . 5 o . 6  o . o  o . o  o . o  2 . 6  
Mi sc ellane ous 2 5 . 3  1 . 4 0 . 5 2 . 0 0 . 5 8 . 7 0 . .3 1 . .3 1 . 9 7 . 6  o . o  2 . 6  o . o o . o 
\J") 
C'l 
Food  C ategory 
De tritus 
B ac illari o-
phyc ophyta 
Chl orophyc ophyta 
Chrys ophyc ophyta 
Cyanochl oronta 
Phytoflagellate s 
Mi sc ellane ous 
Table  8 .  R el ative perc entage of gut c ontents for adul t Stenelmi s 
6/27 
35 . 0  
1 5 . 1  
J6 . 1 
7 . 5  
o . o  
0 . 5 
5 . 8 
sexl ineata fo� each sampl e date . ( Perc entage ba:sed on number 
of  time s the food item appears  in the stomach � .  
Date o f  C ol l e c t i on 
7/06 7/1 2 7/18 8/0 1 8/08 9/1 0 9/28 1 0/JO 1 1/02 1 1/2 3 
35 . 3 50 . 0  59 . 5  54 . 2 65 . 7 66 . 1  6 1 . 7 42 . 1 26 . 1 52 . 6  
2 0 . 8 37 . 8  1 3 . 2 2 8 . 3 1 4 . 6 19 . 8 9 . 6 1 9 . 6 4 . 6  4 . 2  
3 1 . 9 9 . J 1 7 . 4  5 . 5 1 0 . 0  9 . 5 1 3 . 0  31 . B 20 . 0 27 . 4  
4 . o 1 . 7 0 . 9 o . o 3 . 2 2 . 9 J . 4 1 . 9 6 . 2  6 . J 
o . o  o . o  4 . 7 o . o  1 . 0 o . o 8 . 2 0 . 9  26 . 2 8 . 4 
1 . 3 0 . 9  1 . 3 o . 8 o . o  o . o  0 . 7 1 . 9 o . o 1 . 1  
6 . 7  O . J J . O  1 1 . 2 5 . 5 1 . 7 J . 4 1 . 8  1 6 . 9 o . o  
1 1/2 6 1 2/22 1 2/2 3 
- - 52 . 3 
- - 1 2 . 7  
- - J2 . 1 
- - 0 . 7  
- - 1 . 5  
- - o . o  
- - 0 . 7 
\() 
C"') 
Food  Category 
Detritus 
B ac illari o-
phyc ophyta 
Chl orophyc ophyta 
Chrysophyc ophyta 
Cyanochl oronta 
Phytofl agellate s 
Mi sc ellane ous 
Tabl e 9 .  R el at ive perc entage of gut c ontents  for adul t Stenelm i s  
6/27 
-
-
-
-
-
-
-
v i ttipenni s for each sampl e date . ( Perc entage based  on 
number of t ime s the food  i tem appears in the stomach ) ,  
Date of  C ol l e c tion 
7/0 6  7/1 2  7/1 8 8/0 1  8/08 9/1 0 9/28 1 0/30 1 1/02  
- 49 . 7  , 57 . 0  6 1 . 0 7 5 . 1 6 3  .. 2 7 0 . 0  52 . 1 50 . 0  
- 38 . 9 1 1 . 7  29 . 4  7 . 7 1 8 . 4  7 . 4 1 0 . 4  o . 6  
- 8 . 4 1 7 . 1 6 . 9  9 . 9 1 0 . 8  5 . 0  1 7 . 7 1 9 . 7  
. 
- 1 . 5 0 . 3 o . 6  2 . 6  1 . 9 8 . 2  6 . J  6 . 2  
- o . o 6 . 5 o . 6 o . o  o . o  3 . 9 J . 1 2 1 . 6  
- 1 . 1 1 . 7  0 . 2  o . o  1 . 3 o . 4 o . o o . o  
- o . 4 5 . 7 1 . :3 4 . 7  4 . 4 5 . 1 1 0 . 4 1 . 9 
1 1/2 3 
34 . 4  
3 . 5 
3 1 . 1 
J . 4  
2 7 . 6  
o . o  
o . o  
1 1/2 6 1 2/2 2  1 2/2 3 
['.. 
C""I 
F o od C ateg ory 
Detritus 
B ac ill ar i o-
phyc ophyta 
Chl orophyc ophyta 
Chry sophyc ophyta 
Oyanochl oronta 
Ehytoflagellate s 
Misc ellane ou s 
Tabl e 1 0 . R elative pe rc entage of gut c ontent s for adul t Stenelmi s 
c renata for eac h  sampl e date . ( P erc entage based on number 
of time s the fo od item appears  in the stomac h) . 
Date of C oll e c t i on 
1 6/27 7/0 6  
. 
7/1 2 7/1 8 8/0 1 8/08 . '  9/1 0 9/28  .• 1 0/30 ' 1 1/02 1 1 1/2 6  _ 1 2/2 2  . .  1 2/2 3  
- - - . .  66  . 6  - 66 . 4 - 63 . 5 - 33 . 3  
- -
- 1 5 . 2 - 1 5 . 1  - 6 . 1  - 1 0 . 0  
- - - 9 . 4  - 6 . 1 .  - 1 4 . 6  - 56 . 7  
. 
- - - 0 . 2  - 1 . 6 - 4 . 1 
-
- - 6 . 3  - 0 . 7 - 0 . 3  
- - - 0 . 9 - 0 . 7  - 2 . 5 
-
- - 1 . 4  - . 9 . 4  - 8 . 9 
(X) 
C""I 
Tabl e 1 1 . Mean perc entage of food i tem s found in all c ategor i e s  for all 
sample date s )c omb ined  in each individual creek . ( Perc entage i s  
based  on the number o f  times  the item appears  in each sampl e . ) 
Pol ee at C re ek R oc k  Scrapings Larvae .§...:_ sexl ineata � vittipenni s s .  c r enata 
Detritus 62 . 7 52 . 9 49 . 6  63 . 0  57 . 5 
B ac illari ophyc ophyta J4 . 1  2 2 . 9 1 2 . 6  6 . 9  1 1 . 6  
Chl orophyc ophyta 2 . 5 1 5 . 5 1 8 . 5 1 2 . 9  2 1 . 7 
C hry sophyc ophyta 0 . 2  1 . 5 J . 5 4 . J  1 . 5 
C yanochl oronta o . o 3 . 2  8 . 0 8 . 0 1 . 8 
Phytofl age.llat e s  0 . 1  o . 6  0 . 7 0 . 5 1 . 0 
Mi sc ellane ous o . 4 J . 4  7 . 1 4 . 4  4 . 9 
R il ey C re ek R oc k  Scrapings Larvae .§...:_ sexl·inea ta � vittipenni s s .  c r enata 
De tritus 54 . 1 4J . 2  50 . 4 52 . 1  
B ac illari ophyc ophyta 39 . 6  2 3 . 7  1 9 . 6  20 . 1  
C hl orophyc ophyta 4 . 5  24 . 8 2 1 . 7 1 5 . 0  
Chry sophyc ophyta 1 . 1  1 . 9 3 . 0  2 . 7  
Cyanochl oronta 0 . 1  1 .  0 . 1 . 5 6 . 3  
Phytofl agellate s 0 . 3  1 . J 0 . 7  0 . 5  
Misc ellane ous  0 . 3  4 . 1  3 . 1  3 . 3 
°' 
("') 
Tabl e 1 2 . The mean perc entage of foo d  i tem s found in all c ategori e s  
for all sampl e date s c omb ined .  ( Perc entage i s  based  on the 
numbe r  of t ime s the i t em appears  for each sampl e . ) 
R oc k  S crapings Larvae _s. .  :s exl inea  ta [. vittipenni s S .  crenata 
De tritus 58 . 4 48 . 1 50 . 1  56 . 9  57 . 5 
B ac illari ophyc op hyta 36 . 8  2 3 . 3  1 6 . 7  14 . 2  1 1 . 6 
C hl orophyc ophyta 3 , 5  2 0 . 2  2 0 . 3  14 . 2  2 1 . 7  
C hrys ophyc ophyta 0 . 7 1 . 7 3 . 2 3 , 4 1 . 5 
Cyanochl oronta 0 . 1  2 . 1 4 . 2  7 . 0 1 . 8 
Phytoflagellate s 0 . 2  0 . 9 0 . 7 0 . 5 1 . 0  
Mi sc ellane ous 0 . 3  J . 7  4 . 8  3 . 8  4 . 9 
0 
.::t 
Tabl e 1 3 . F value s  from the one -way ANOVA te sts . Data repre sente d  
are arc sine value s and * =a s igni fic ant F value ( p� o . 05 ) . 
. . . . 
. 
_ _ _ ,. _  
Detritus 
B ac ill ar i ophyc ophyta 
Chl orophyc ophyta 
' Chrysophyc ophyta 
Cyanochl oronta 
Phytofl agell ate s 
Mi sc ellane ous 
Pol e c at Creek 
Fc al .  Ftabl e� , 2? )  
0 . 94 2 . 8 2  
9 . 40* 2 . 8 2 
3 . 1 0* 2 . 8 2 
5 • 5 5* 2 . 8 2  
2 . 7 3 · 2 . 8 2  
4 . 1 1 2 . 8 2  
3 . 88* 2 . 8 2 
R il ey C r e ek B oth C r e ek s  
Fc al . 
3 . 47 
3 . 65* 
6 . 40* 
1 . 69 
1 .  37 
1 . 2 6  
0 . 84 
Ftabl � ( J_ ,__g_2l Fc al 
• _ _  ,.�:t@l_e_( 4__, 4_7J 
3 . 0 5 1 . 8 4 2 . 6 1 
3 . 0 5 8 . 8 6* 2 . 6 1 
3 . 0 5 7 . 1 1* 2 . 6 1 
3 . 05 2 . 46 2 . 6 1 
3 . 05 2 . 7 5  2 . 6 1 
3 . 05 1 .  7 5 2 . 6 1 
3 . 0 5  1 .  8 5 2 . 6 1 
. 
-� � ... , 
..-I 
..:::T 
Tabl e 14 . R e sul t s  o f  the SNK rang e te st s for signific ant F value s .  L ine s overl apping 
the numeric al val ue s  indic ate no signific ant d i fferenc e s  b etwe en tho s e  m eans 
( mean s  in thi s tabl e repre sent arc sine equival ents ) .  The  means are c od e d  a s  
foll ows : R =R ock Sc rapings , L=l arval S tenelmi s ,  S 1 = S tenelmi s sexl ineata , 
S2 = Stenelmi s vittipenni s ,  and S 3= S tenelmi s crenata . 
POLECAT CREEK 
S2 14 . 08 
s 3 19 . 64 
s 1 20 . 2 6 
L 28 . 0 1 
R 35 , 54 
B ac illari ophyc ophyta 
R I LEY CREEK 
S2 24 . 94 I S 1 2 5 .  48 I L 27 . 9 0 
R 38 . 9 6 
B ac illari ophyc ophyta 
BOTH CREEKS 
S2 1 8 . 34 
S3 1 9 . 64 
S 1 2 3 . 30 
L 27 . 9 5  
R 37 . 2 5 
Bac illari ophyc ophyta 
R 8 . 90 � 1 
82 2 0 . 5 1 1 
L 2 1 . 3 1  
8 1 2 5 . 0 3 
83 2 5  . .  6 1  
C hl orophyc ophyta 
R 1 2 . 0 5 
S2 22 . 00 
81 2 6 . 65 
L 29 . 1 4 
C hl orophyc ophyta 
R 1 0 . 48 
82 2 1 . 34 
L 2 5 . 22 
S3 2 5 . 6 1 
S 1 2 5 . 98 
C hl orophyc ophyta 
; ;R .1 ,: 2 . 1 4  
8 3 5 . 37 
L :' 6 . 43 
8 1 1 0 . 52 
S2 1 0 � 8 7 _ 
C hrys ophyc ophyta 
R 3 .  42 I L 9 . 1 3 S3 1 0 . 47 I 
82 1 1 . 8 2 
8 1 1 4 . 68 
Misc ellane ous 
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